Changes in spinal and supraspinal endocannabinoid levels in neuropathic rats.
Recent studies have shown that activation of the cannabinoid CB(1) receptor by synthetic agonists, and pharmacological elevation of endocannabinoid levels, suppress hyperalgesia and allodynia in animal models of neuropathic pain. However, the concentrations of endocannabinoids in the nervous tissues involved in pain transmission during neuropathic pain have never been measured. Here we have determined the levels of anandamide and 2-arachidonoylglycerol (2-AG), as well as of the analgesic anandamide congener, palmitoylethanolamide (PEA), in three brain areas involved in nociception, i.e. the dorsal raphe (DR), periaqueductal grey (PAG) and rostral ventral medulla (RVM), as well as in the spinal cord (SC), following chronic constriction injury (CCI) of the sciatic nerve in the rat, in comparison with sham-operated rats. After 3 days from CCI, anandamide or 2-AG levels were significantly enhanced only in the SC or PAG, respectively. After 7 days from CCI, when thermal hyperalgesia and mechanical allodynia are maximal, a strong (1.3-3-fold) increase of both anandamide and 2-AG levels was observed in the PAG, RVM and SC. At this time point, anandamide, but not 2-AG, levels were also enhanced in the DR. PEA levels were significantly decreased in the SC after 3 days, and in the DR and RVM after 7 days from CCI. These data indicate that anandamide and 2-AG, operating at both spinal and supra-spinal levels, are up-regulated during CCI of the sciatic nerve, possibly to inhibit pain. Yet to be developed substances that inhibit both endocannabinoid and PEA inactivation might be useful for the treatment of neuropathic pain.